Course Title:  Dynamical systems approaches to language, 30 hrs, 4 ECTS

Years: 
2,3,4,5
Instructors:  
Betty Tuller, National Science Foundation and Florida Atlantic University 

Whitney Tabor, University of Connecticut

Location:  
University of Warsaw

Dates & Times:


May 17th: 13:45-16:00 Betty
May 19th: 12:00-13:30 Betty
May 20th: 15:25-17:40 (Lab) Betty
May 24th: 12:00-15:45 Betty
May 26th: 12:00-13:30 Betty
May 27th: 15:25-17:40 Whit
May 31st: 13:45-17:30 Whit
June 1st:   13:45-15:15 Whit
June 2nd:  12:00-15:45 Whit
Goal:
In this course we show the study of language as an instance of complexity science. Starting from basic issues in speech perception (including categorization, learning, and development) and production (including theories of motor control), we introduce basic ideas and methods of the dynamical systems approach. We then show how this approach aids the study of conversational behavior, situated in social interaction. Finally, we move to higher levels of language structure, including word and sentence processing, concluding with a discussion of how complexity theory offers new insight into the challenge question of how languages gracefully change. We show how the dynamic approach helps gain new perspective on old problems and gives new research methods. Although the course covers advanced issues, it will be conducted on the most basic level possible. Prerequisite: Intro to Psychology, Cognitive Psychology.
Summary of Requirements: 
- Readings are to be completed before the class with which they are associated. Class participation: 20%
- Two homework assignments (2 hours each)  10% each
- One day of laboratory assignments (2 hours) 20%
- One idea for application of concepts learned in class (to be presented in class) 20%

- Final Essay (3 pages) 20%
Detailed syllabus:
	Day
	Date
	Topics & Reading

	Dr Betty Tuller

	1
	May 17th: 

13:45-16:00
	1) An introduction to complex systems: Key Ideas: phase transitions; emergence; adaptability; self-organization; attractors; Examples from physical and biological systems

Required: Excerpt from Abraham & Shaw, 1992.  Dynamics: The Geometry of Behavior (Studies in Nonlinearity):   about 25 pp.

2) Qualitative mathematics of complex systems

Suggested:   Scheffer, M, et al.  (2009). Early warning signals for critical transitions. Nature Vol 461 (3), p. 53-59. ignore equations!

3) Perceptual dynamics – Vision and coordination 

Required: Spivey, M., Anderson, S.E., & Dale, R. (2008) The phase transition in human cognition. Journal of New Mathematics and Natural Computing, 5, 197-220.

	2
	May 19th: 

12:00-13:30
	4) Perceptual dynamics and categorization in speech 

Required: Liberman, Harris, Hoffman, and Griffith (1957) Journal of Experimental Psychology 54, 358-368.
Suggested:  Case, P., Tuller, B., Ding, M. & Kelso, J. A. S. (1995).  

Evaluation of a dynamical  model of speech perception. Perception and 
Psychophysics, 57, 977‑988. 

	3
	May 20th: 

15:20-17:35 (lab)
	5) Lab experiments and discussion

Required: Remez, R. E., Pardo, J. S., Piorkowski, R. L., & Rubin, P. E. (2001). On the bistability of sinewave analogs of speech. Psychological Science, 12, 24-29.  Also examples at http://www.columbia.edu/~remez/bistability.html

	4
	May 24th: 

12:00-16:00
	6) More on categorization; Acoustic/phonological; Exemplars/prototypes.

Suggested: Dahan, D. , Drucker, S.J., Scarborough, R.A. (2008). Talker adaptation in speech perception: Adjusting the signal or the representations? Cognition 108, 710-718.

7) Dynamical systems and learning.

Suggested:  Tuller, B. (2007). Acoustic and phonological learning: Two different dynamics? Mathematics and Social Science 180, 127-139.
8) Language as embedded 

Required:  Garrod, S  and Pickering, M.J.  (2004). Why is conversation so easy? Trends in Cognitive Science 8 (1), 8-11. 

	5
	May 26th: 

12:00-13:30
	9) Presentation of position papers by students and concluding discussion


	Dr Whitney Tabor

	6
	May 27th: 

15:25-17:40
	10) Introduction to Generative Structural Insights about Language; The Levels of Linguistic Structure; Morphological Structure; Syntactic Structure

Required: Fromkin & Rodman (1974) Excerpts from Chapters 5, 6 [pp. 100-111, 136-146]; Linguistics Handout [pp. 1-7]

11) The Problems of Language Flexibility; Language Processing (agreement attraction); Language Development (overregularization); Language Change (grammaticalization)


Optional:Carroll 2007 [pp. 266-271.]  Hopper & Traugott (2003) [pp. 1-3]

Homework:   Language Problem Set (approx. 2 hours work)

	7
	May 31st: 

13:45-17:30
	Review of Language Exercise (30 minutes)

12) More on Dynamical Systems; Dynamical systems Exercise

Required: Dynamical Systems Handout:[pp.1-10]; Optional: Review excerpt from Abraham & Shaw, 1992:[25 pp.];

Introduction to Final Essay (15 minutes)

13) Dynamical Phenomena in Language Processing; Feedback Phenomena; Digging In Effects; Local Coherence

Required:   Carroll 2007 [pp. 5-6, 54-59]

Homework:   Dynamics Problem Set  (approx. 2 hours work)

	8
	June 1st: 

13:45-15:15
	Review of Dynamics Exercise Exercise (30 minutes)

14) Collective Phenomena of Feedback Dynamical Systems; Self-organization; Power Laws

Required: Rauch (2002) [p. 1-12],  Bak, 1996 [pp. 9-18], Optional:  Bak, 1996 [pp. 1-8, pp., 19-32]

	9
	June 2nd: 12:00-15:45  
	15) Intro to Grammaticalization; Distinction between Lexical and Functional Elements; Examples of Grammaticalization; Unidirectionality; Bleaching

Required:  Grammaticalizaton Handout [pp. 1-15], Optional:  Hopper & Traugott 2003 [pp. 1-10, 56-62, 87-93]

Language Change Exercise and Discussion (1 hour)

16) Dynamical Approaches to Grammaticalization; Grammaticalization Channels; Emergence of a new structure; Semantic Bleaching and Zipf’s Law; Power Law/Small World Structure in the Lexicon

Optional:  Manin (2008) [pp. 1075-1098]

Concluding Discussion:  The relationship between structure and change 
Final Homework:   Essay on a dynamical phenomenon in psychology (3 pages)


